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(54) PROCESS SIMULATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize reduction in 
fluctuations at the interface. 
SOLUTION: Displacement vectors at respective 
nodes on the interface are calculated, based on 
oxidant concentration at prescribed time intervals, 
and a new interface is generated based on the shift 
vectors. At this time, it is determined whether or not 
the node to be calculated moved at previous time 
(step 1 02). When the node to be calculated has 
moved, it is determined whether or not the nodes on 
both sides have moved the previous time (step 1 04). 
When one of the nodes adjacent to the node to be 
calculated did not moved, the unit vector direction of 
the displacement vector at the previous time of the 
node which did not moved, and the unit vector 
direction of the displacement vector at the present 
time of the node moved adjacent to the node to be 
calculated are combined. Then, this combined vector 
direction is used as the displacement vector direction 
of the node to be calculated. 




. >,LC5 



h- < — , „ _ 



157- 



2. 



LEGAL STATUS 

[Date of request for examination] 24.03.1999 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3123533 

[Date of registration] 27.1 0.2000 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japanese Patent Office 



http://www1 .ipdl.jpo-miti.go.jp/PA1 /result/detail/.../wAAAa28572DA41 2232099P1 .ht 01/03/1 6 



This Page Blank (uspto) 



S arching PAJ 



2/2 <<— v 



This Page Blank (uspto) 
,nis Page Blank (uspto) 



http://www1 .ipdl.jpo-miti.go.jp/PA1 /result/detail/.../wAAAa28572DA41 2232099P1 .ht 01 /03/1 6 



this Page Blank (uspto) 



{*> J 

a*> ****** a p) (i2> & m&Wf 'JkmtM oowwwaww 

- #$§2000 -232099 

(P2000-232099A) 

(43)^Ba B ¥«12# 8 522 B (2000. 8. 22) 



(5i) into.' mimn fi f _ 73 _ r(#%) 

H0 1L 21/31 H0 1L 21/31 5F0 4 5 



(21) {iijK#*f #H¥1 1-31248 

(22) ttim B ¥/£l W2J} 9 B (1999. 2. 9) 



* St283i©S4 OL (£12 JO 



(71) fflaA 000004237 

B*«$fc»se£*fc 

JfcSC&fgK^HTB 7 # 1 ^ 

(72) 56^# a 

(74)-f$SA 100071526.. 

F^— A(^#) 5F045 AA20 AB32 AC11 GB07 



(54) >[&W<0%m ^Dt^->5al/->a>3!fS 



(57) \mm ■ .-•■■■< 

[Mikffk\ 3>&fciKfUf <7)#^lffi^-:^i^t;^>* 
«-»»Lfc*5*»*flseb UfyT-i 0 2) , f£S&# 

U - fi^fiSt^* > ;KO^|6]«:mrSeft»^<OgEi.ar^i^ 



10H *B8JbP»fl0) 



No 



_3r- 



Yes 



105- 



No 



ios^ 



I 



107- 



103 



| fl£gflttg»fJE f ^ioa 

No - £fiRK6<^^109 

Yes 



110 



[No jr ^-jfr«Chgi5& — ^1 12 



C » 7 ^ 



1 

Hir B# SU (c ±i tt * * * -> > h i&g. (OsfU B$ »- #f& L fz ® 

ESHks <pmw- S- lt»1" * £ b i i'.-t * -f n -t * v 
[IS** 2 ] tfTEBfcf kR* ©RJT* i>*7--jzf 

C <fc o T ®/£ £ *i * A W ~ ft tzifflE&ft tt 

i o tjim $ it* A Affile 2 oco^k x o tje 

£ *l * A £ mlf£ 2 o Ogg-Og $ <7) it \z «fc o Tfl-giJ L 

j. 1,- -> 3 >^^ c ' ; • 

[0 0 0 1] 

-b^.lci;»ti->5 J.I/-V3 > £ r; > f^ — .$> ££jv>T 

7 7*0 -k* -> 5 ^ u- -> 3 >^fttzB8i-* 0 
[0 0 0 2] 

£s»t*gHk7*n-t*, MT'o^, ^>tA^D-t 
«-%}f-f * J: 9 U«aik«-ffxtX, SgCLS l s-^t 



< 2 > #^2000-232099 

2 

W«7'o-bxSi;tf>S#I*jiiiitv^ 0 LS 
9^, LOCOS (Local Oxidation of Silicon : 3ttR 

[0 0 0 3] a^O^fcfcjfrfoajBffcfctt-s-c, LO 

COS, H/V^^StCo^TOyUU-y 

10 -v a >O2^7cfkA J iI*<bnrv^ 0 2^xL0C0 

ssefkoff-^ftuot^rii, r#j|:-»7 p o-b 

P P 7 9 - 8 9 tclEm* f * -&„ c i UEtto*ffil±. K 

S i/S i O2 WWtf¥<DiiL®M-t2>frZ%:ii! l L, -?-CD 
S&**^^<0'Sik«-it»LTv^ o 

[0004] t i^,T% fi?a-c*^kii***/h? < , t 

20 MIC LOCOSKfkO^^-, B*ffc*lHK*e>*A. 
S*Lfc**5/^> KoxidantXi, Kfk^^^ffitfeLT 
v'j 3>Stffiuili-A*» % MfkBITitJar-ii^^vrv 

ii { h, ±&<r>xmz%iw.ztitzysmx-tt^ wtitm^a { 

'FH iKfkttlf S-lf o T i^-S i t »c ^ 4 „ 
[0 0 0 5] *|§^#«bli, ^»4BMt«-gtffb4v 

30 ^F0 9 -3 2 7 6 1 6 LTV»*. 

«i, ^S'5tK'fkSt-ii:S-«< fe*, ^MWfiBA t -COSfk 
Ripitipm A Toz^« *fl[JBlTO»*t; li/* * •> ^ v • 

[0 0 0 6] B5ii7S&afktt*£tt'v'&t££o:/n 
-t^y5iU—>3 f . *1*,"t=0 

TajHft (Xt77*501) L Kfkft«Sr A t ft 

(t = t+M) UHJfeL (^77^5 0 2) , >4rv 

-£> Ut7y5 0 3) o ov>T, ^77/5 0 3"C*i6 

r, ^ + hiss^rSK^i-* UT-^ys 0 

4) o ?lbtz, ^f7 7*5 0 4f#t>^t*y^>l> 

5) , RftX> hiU^^Sfffffi^f^jftL Uf»7"50 

6) , ov»-eSE»W-*«r4T9 ^77^5 0 7) . JJl± 
<0#«IS-BfgOB#^Jtc^4iT- ( t = e n d) , 
Ln?f-tZ> Uf?^ 0 8) o 

50 10 0 0 7] i6li!5<O^777'5 0 4i?)* + y^> 



3 

to \zmt***i'y> h&mtmmmt i iz&az* 

hi&Ki-f & Uf7y6 0 2) o ov-p, ^77/6 
J&ft6£ftKi¥*ff-g-f * Uf^6 0 3) „ £<bc 

5) o X9; y-76 0 5Tli, *li:X7y/6 0 2 ©^ 

<r>'&, ftgfflOUv***£tci3tt*SB#aJj t i 0**v 

hjgJSSr* (*f?76 0 6) . 

6 0 4 "C e J3Lh**«5£ S *&a<i>l 77^6 0 

7-M£ffl*o ^77/6 0 6 OS!iIA«»7t, *-r? 
y 6. 01-607 <a&3*£TO&Bcffc#E±?)SS.&(;: 
»LT*fTt* Ut77'6 0 7) c B6 0«a4<K*> 

mf, @5^77'7'5 o ^\zm^x^m.<r>^M^%^ 

[0 0 0 8] H 7 li. LOCO SIS igE^g 
*^i-.- v ->'j3>*«10^BpUUSEftK (S i Oz ) 

2* s jgfig^;n, i«»tit2o— s'nafui (s i 3 n 

4 ) 3^*£*iTV*« 0 -H7T,'»fl:K2TW*<'io 

«?w»;»fk**i, aocos&s) ; 9titmt$t&2 

TSBKi£ffeLTitAL/.:*:a<>; 2ftK 3 *»±*rtJK» ffl 

[0 0 0 9] H8«H7fl3**flsi6llOLOCOS^R 

SB 4- L v ^ 5 U - v a > 4- fp L X ^ 
2>o B#£iJt = tl WiiOtfi^? F*Oj'|fill±, gs* 
W#&it^[6)C'S:*idlcLTV^ 0 15, IH 6 L*: 
eS**ffi-Cli, HJB$£iJ t = t0<D®&.&&%£**ri,fr 

^l&10lf^Sr«^pLr»/^V^ Z<7>£:ib, WS^M t = t 

[0 0 10] H9li|?EO^iS4gM-t'<< , jfe»C*» 
*ft**-f. if, SlWMS-tfDC-b? h-f* (xx 

v 7*9 0 1) o ov»-c. mmm** t*»=jE«f (t = 
At) +4 (^777-9 0 2) o mmnvttirtw 

DoxV • VCox= 0 

(Doxli**>^> CoxlifEiS**->y> 



( 3 ) #§92000-232099 

4 

Ur7/9 0 4 ) o ^fi'** h;uvo sii, 

[0 0 11] I V 0 I = A Tox/ A t = K • Cox 

(fcrtfu AToxfiA t xmimtzmmm. Kiittw 
Sfcu, gat? i-Ji'£J:o?j£ft-*-&&fl:KBi::ftt: 

■C, JEtt^^ h^SSttS Uf7^9 0 5) o o 
10 V>T\ *?-?79 0 5Tttt>*ifc&&'<c*' hjufcfflv'-c 

WS-S^T-f-S U777"9 0 7) o Kk±<Ot&miffi&<0 
B#£iJ (t = e nd)'i:ftijT, *9«LSHt+*. 
[0 0.1 2] Ell 0«iH!9lc^L^^x vr9 0 5 0gE 

te^? f-;wvi ti"* U T 7 7*1 0 0 2) 0 .pv>T, 
20' *tt^^h^vi »;*-=rv»rjS*atfljiiPATox*WJt 

JaT*»5*»S:«je-i-* U77/I 0 0 4) „ *IJSE<Di& 
c >AToxT-i>nif, ^0<Olt»-Cfflv^^*!)tC, 

<0>-=6"JflttttciS# (3kf-r) -f* vri 0 0 

5) o i<Of^, W-^fflcOUv^^^tciJltSIg^J It . 
<^)^{4-N> h**?'J7ti Uf7/] 0 0 6) , J 
/c, ATox> e T-*ntf^-r y-f\ 0 0 7^#-ff-T-& 0 

iaaoftaii, m6 tmcxi,*), ^77yi ooet 

^ -r v 7 1 0 0 1 TW^coasi-lg lj il LUfi 1 

[0013] HI 11101 OcO&SKfctt.a^TCVi 
U->3>^U H7»C^L/c4 5 -^#^a<OLOC 
O Sf^O- SB£te:;*:l,-C^L,-Cv^o Kfkli, B#^iJ t 
*«to— ti— t2 • • • tfeffi-fuz-otix-Mftt 

i> 0 t-r, B#^ijt = to mmm) ^^»t*^ffi^^ v 

40 ;uvo (^:# ^ : ATox/A t, ^f6]iiS}*.o$Sii:*- 
l°i) *lt^-r*c g-ft^* h;uvo o^c# ? tKfk^P^ 

h^VO li, ?lB$^Jtl ^<0^fi-<^ hJUVl 
^ h^fDSrlXlJ, &mmt2 vgctiL^? h;HCi-* 0 J-Jl 

±<o¥H i &x o«»fb#B±o»jft u l r utT-r 

50 4 0 



© 



a 



5 

[0 0 14] HI 2 1ix 09^7 7/90 SOSEfit^ 

±o*&B.«**tftKS£f & ut-^noi) 0 

h;Ulcf Uf 7^1 2 0 2) o coati^* h 
Jfift«ftRJ**f|-*r* Uf->ri20 
3) o ov*T% jSfiKfbRII** e JElT^§3^*W5cr& 

^1 2 0 5) , JEtt'** h^OB&jgfcff ? 0 

ft Jtffi ol/y^^{;ff4t^ ^^^J U * »t & astt^ ^ 

[00 15] [HI 3li, 11 2<0&a^Wj£LfcZ1^7C 

OCOSittO-atlE^LT/TLr^io if, B$#J 
t = tO KfcttaSffi^ h^VO £ : ATox/ 

*»< uws * tt jrr * o bawa f * j^_l<ob * k 

SKf tRff* f £ J^T <7>B,£ Uov^tli, -foBjS k is it 

;b&v* 0 &#L/^{i^ 3R»#»J;(t = tl ) 

m^&^t h)l><D±£Z | VI I i^/ittiiSn^-^ a 

#I±OlS.fi L t Iff t ^ o 
[ 0 0 I 6 1 1 

it^JcWi^o ££,"HI9, 110, Hl'2i:SL 
fc*2 0tt**tti:J:fitf, iEIMottfc^fefcit^ 
r#®(7)^i& «:/Jn&<TS*^ t = tl 

u is ^ T B.£ o SEtt ^ * h ;K£> ^ |fij * us ar 

[0 0 17] Ltztf^X, *«9§*>§ftii. #®O^Bj 

[0 0 18] 

[»««r»ifcr**:*!>eo*g] ^^li, ±E«>iM* 

*J»-i3lJ&**->y> h»«Ott#B$i::»»Lfc#»B 
.#0P5«-CBttr & 2 ooBftBjft*WEmi«*m#tt 
Lfc*»5**i|aj^L. BirE2ooB«B*<a-*a«#iHi 



( 4 ) #832000-232099 

6 

co^fi^ h;uo*|pj*«jEL, 1t&E»ftB,6<3teIES 
ixfcfttt'** h ^ti£o-v^TffiE^ifiip.^±^mrEK{k 
V ORffSrtrttr *> - £ t f h zTxj -fe* y = *. U 

[0 0 1 9] •Z<D'%&\ZXtL\£* va< U-V3>B#R| 
10 ffc Lfc 1 1 i:»B4«4 CfcBjSi:B LT, Z<D$5& 
*>W«KB»f-£B.S (B&B£) «>-*3MM&L«f* 

«*>B.« CF»B«B.£) (DgEffi^ h 
A'tfWrmii:, Kl**J^£»LfcB«*>Bj£ (&ttB«B 

20 36*-C#J5> 0 
[0 0 2 0] 

(» 1 -H 1 i^yn^ v< 

>*tt^»i.o*l(fc^JKffl*^ro if, 

Do* It, BS-fkJEJgtt»U J: 0., i ^WWBSfJbIU 
»ttLfc**5*»*.*iJBfr& Ury/10 2) 0 «rB#S!l 
^B* i **S»LTv*«:v>«£\ ffr^ij^e^^ h 

^»ffr*o 

[0 0 2 1 ] ^77^102 ^JSv^TBjS i <03£ 

»3i««3eSirfc»-&, Bjft i UB« LfcBjft ( i 

-1) , (i +1) ^v^rJitAnWH^jffl t o *c»»Lfc 
^5^**J5Er^> ^77^104) o ffirB#S!]to l:B 
* ( i - 1 ) , ( i + 1 ) m>r*t<>a*»i&LTV*£4& 
^tcii, MSr^f'^l 0 8"^£fff * 0 fit, B 
^ ( i - 1) , ( i + 1) OrtO— #0** f »»Lfc» 
40 ^ 1X77^1 0 4) , *»L4^ofcB»^B.«Ui5 

, »»L3tB*OBjftUiJ»t*S* 
SO 1 1 o^fi^^ h;ucQi£{£^ h;u4-ftffr^ (^7 
•^106) o fLT, ^77^105, 10 6-c## 
tzmtL^Z h;vo^ h^fn<0*fnjiz, B* i 
Scte^ h^O*|&j«:flfjEr* (777^107) o"* 

m-th 0 8) o ov*-c, jafiRfksw^Jt 

«e* e £iT*5^*«sgr& U77yio9) , 

50 »ftKJ»#eJBLT-C*iitf, »B*MUi5*t*«ffi^^ h 



7 

(^-i -t* (xx-y^i i o) o 3g.&?m<D 

2) , ^Tko^tHfif LTv»ntf *IS:»7 L,' *H 

[0 0 2 2] H2fiHlOiaa^i3*t-&— ^c5cva^U 
— -> s y^jy^-fo :o-> 5 b- v a >Ji. El 7 
MI^) L 0 C O S JB«o-» 4- iS:* L Xt£ L T 0 

&o if, B##Jt = tO (flmSU) .UiSJtiRtt^^ h 
^ (*£ £l*ATox/A U *lRjliB" ( S0 2*»ft* 

a t (omi t y), -toi**ju**t&jaEft»ftfflwtw-» 

i) Ltli, B£*JiOOKfkfHtt|W6-J-*o S 
fc. J»ft»ffcW»#eJaTO»j£ UCTii, (i 
-1) , J^T\ ^!Mi ( fttv^) TMi, (i- 

£li?Tfc>&v>o fR^LfcSMfc^ h;w±, Sfl##J (t = 
tl ) ui$v*T, friSSUtO ^SEte^* h;u<^;*:£ sic 
ffiB#»Jtl <o^&>^ *tin»L. -toln.S 

Uiott^^ii^^ Mi^-f&o tO frh 1 1 ^co^ 
ffcK*5V*T»ftLfc»jft ( i , i+l, i+2, 
*) OH, (i-1) *BSO».ftU«F-p® 

A i Kfc^rii, ^HBjflt ( i - 1 ) Ot = tl Kii*t 
MKOijMa;^ h;i/p * (-0 (0*|fi]4:, & 
H6LfcBf«ofi!* ( i + l ) O t = 1 1 Uisit&SEfst^ 

[0023] a±oj:'-5»w, mi<omm<omB^^^x 

ii. »BLfcB.S (i, i + l, i +2... • • * ). 0> 
B«BjS^»ibLft>ofcBjflc UcHLTii^ Vffl 
fi!*ot= to (c^tt*sett^^ ; h;vo#a^^ Mi/p 
* (-* ) (OUfat* *»®^^> t."= M. tcgeffi^^ h;u 

[0 0 2 4 ] («2 0$ltt^S) B3I±*»91KJ:& 

i"o ***OJBffir-li; ±KLfc«l<^ttOJKffi<0X 

B$2PJOfEffi:^ h;uoiiMi^ h^tttiE-f (* 
7"^3 0 7) fciftiraU *»B.fto t = tl K«fay* 

TUfc^TIi, ©.ft i nag LT^li^rgi^i-^o 

[oo2 5] a»fk#iH±oB* i ttwMauLfct 



( 5 ) 4$ g§2000-232099 

8 

2) o TfirBSJffluffi* ; WLTV^^^a *-f?7 
3 0 3^#*rLTt9S$$!l tO 0^fa^i> Sic 
iWMWtl (D&tiL^? Y)V<n±% £ *ipJtL/cft, -xr- 
7 7'3 0 8^fftio ifc* ^T7r3 0 2 Tlp ( Si 
^MLT^/:M % a* i KB«L/c»* ( i - 1 , 

i + 1 ) (o^rn^mmM^&Ltz^^irm^-r 

h Uf 77*3 0 4 ) o ^777*3 0 4 -CB«0I1#0 
* 10 ( i - 1 , i + 1 ) 0#»#fl5esftfc»&Uli, 

^77^3 0 9^#La**£*r-t*o ^LT> B»Ofi5* 
* (iiTli. i-l) i { »tLi^fc*^'i 
0^»B«B * ( i - 1 ) U*5*t-5>fiJ^3nJoSEfl[^^ h 
/uo#ft^^ H^*rtMtL 1^77^3 0 5) . »ttB 

: q' .*«:trtM-* U77/3 0 6) 0 * S»R 

* Sr«jEi-^ (^77^3 07) o ; 
[0 0 2 6] ^77^30 By\i, ^777'3 0 5, 3 
20 0 7t**fc*tt^> ^i>'*tq*^ h^fl^rn] 

SrtMCi-* U777 , 3 0 9) o Zbiz, AfittfkRIV 

**Jfctttte UlT*5*»*«jeV* ^77/3 1 0) o 

*ft»fkKff**ciaT-C*Htf. SS^Jtl H^tt^'S 

(3^-) *t^> U77/31 1) o 
30 (O^TCo^Tlff L (Xt? 73 13), *^a^8p 

^itii^f -^3 o i \zm^T&m<Dmw£m*)& 

[0 0 2 7] •H4;(iH30teat^*t*z:*7C->i5 b 
? >*SL, '^ftWlctf; Xf>>7'3 0 7 Ui3»t* 

'So' »i?)||i&^>©ffi*ci3V>TJi; IB* i <o t = 1 1 t- 

40 -cii, B^o 2 »»ift*(oi , rii6 < i offitli:j| 
a?nTv^»»mi nOfiSOJt (m : n) 0^[fi]t- 

[0 0 2 8]" 



( 6 ) 



*# 532000-232099 



[hi] **ftiai-/D^yuu-v3>sa^ 10 

[122] m 1 (7>&SUi3lt&-^7Cv-=L < ^- > a 
[(3 3] *8Si:J:4yn^y5aU-y3>Jtto 

[05] ^RftWftWItiflf^fcftSoyn-b^S/^'A 

[H6] H5o**v^> Katatosttje^fficoBa* 20 



10 



[EI 7] LOCOSIS«:efc**fl«*t*-riBfiBH 
IB8] H 7 LOCO S»ttO-» t it" 

[m9] *a^se»*fi«+&/c»o(s*(o^D.^^v 

[HI 0] .H9U*s»t**tt^^ ^^SteS£*ttO|* 
[SI 1] HI OOfegK^tta-^jc^j.* U- V3 

[[111 2] [gI9<D£i£^ 
St7D-.ft- h.T** 0 
[Ill 3] 111 2 0j!iIi:^L/:Z*7cyi< l^-v 

1 y'j3>iR 

2 KftK (S i.Oa ) 

3 ^fkM ,(S i 3 N< ) 



[HIl] 



c 



I 



3. 



10H ^®±<7?g0A(i) 
10 



1 04 ~^ocr — Yes 



105- 



106- 



1 



107- 



I 



103 
_L_ 



2. 



No ^ 

Yes 



No ^-»affi»jS*. 

"^Yes 
C »7 ) 



j*fi«J«t» M08 

109 




#§82000-232099 




IHI3] 




No 



304- 



305- 



JL" ' 

witifMiz - 



307- 



I 



308- 



*|6|fc*IE 



303 




IE 



^Yes 
C »T •) 



-311 



-^12. 



-313 



#532000-232099 



[H4] 



[12)5] 




[13 6] 



,t=M 



\ 1=12 



— 601 



-602 



-603 




604 



-605 



— 606 




607 



t=0 



t=t+At 



— 50! 



•502 



-503 



•504 



— 505 



—506 




-507 



508 



( 9 ) 



#$2000-232099 



5 Q 



ims] 




t=t2\ 



\t=t1 



[010] 



C 



I 



I 




-1001 
A 003 



1004 



^B^J^fe^M^ _^1005 



—1006 




1007 



( 10 ) 



#^2000-232099 



[II 9] 



c 



3 



t=0 



—901 



t=t+At 



-902 



I ■ 



I 



I 



— 903 



-904 



— 905 




•906 



-907 



908 



( ii ) If 512000-232099 

[Sill] 




[H r 3 1 



( 12 ) 



2000-232099 



[HI 2] 



—1201 



— 1 202 



I 



—1203 




1204 



—1205 



-1206 




1207 



